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Given the highly competitive environment of brewing industry today, businesses need to constantly devel-
op new products of high quality and nutritional value that meet consumer and sanitary requirements. Therefore,
the production of beer-based mixed beverages using nontraditional raw plant materials is gaining popularity. It
is quite possible to produce these types of beverages at brewing facilities of Almaty and the Almaty region since it
presents a favorable climate to develop agricultural businesses producing fruits and berries and has a large po-
tential for using wild crops. Using of these plants will keep the enterprise economically viable by expanding the
assortment of products and increasing the share of low-alcohol beverages in total production. In this study, the
purpose is to select the optimum method for the production of special beer based on apple and grape juice. The
choice of these particular types of raw plant materials was due to their wide availability and suitability for juice
processing. The methods of introducing juice into young beer after the post-fermentation stage, as well as the
introduction of fermented juice into young beer, were applied in the production of a mixed beverage. The organ-
oleptic, physicochemical properties of the finished beer made using two methods have been studied. As a result,
the optimal beer to juice ratio of 70:30 was selected according to the first method. This method resulted in the
most balanced combination in terms of organoleptic characteristics, but colloidal instability was observed. For
the second method of special beer production, the Oettinger Pils yeast race was used for fermentation of the
juice base that was introduced into young beer after the post-fermentation stage. The resulting beverage at the
50:50 ratio of beer to juice was highly stable and had the highest organoleptic and physicochemical qualities.

Keywords: special beer, beer mixes, fruit and berry juice, fermentation, production.
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C yuemom 6bICOKOUl KOHKYpEHUUU U YClo6uil, 8 KOMOPbIX HAXOOUMCA RUB0BAPEHUE, NPEONPUAMUAM HE0D-
X00UMO HOCHOAHHO 3AHUMAMBCA PA3PAOOMKOU HOBLIX NPOOYKIMOG, OMEEUAIOUWUX NOMPEOUMEnbCKUM, CAHUmMAp-
HbIM MPEDdOoBAHUAM, 6bICOKUM KAYECMEOM U RUWLEBOU UEeHHOCMbIO. A makiice nepeopueHmuposams CIpyKmypy
nompeoneHus Ka3axcmanyamiu aiKozois 6 CHopoHy MeHee KPenKuxX HANUMKO08, Ymo A61:1emca 00uemMuposoil npo-
2peccusHoll npaKmuKoi. B ceasu ¢ smum axmyanvHviM HanpasieHuem A6IAencs NPOU3600CHE0 KOMOUHUPOBAH-
HBIX HANUMKOG HA OCHOBE NUBA C UCHOIb30BAHUECM HEMPAOUUUOHHO20 pacmumenvhozo coipvs. Ilenvio npeocmas-
JIEHHBIX UCCTIE006AHUTL ABTIACMCA NPOBEOCHUE PAdOmMbL O NOOOOPY ONMUMAILHO20 CROCOOA NPOU3EOOCHEA NUBA
CHEeUUANbHO20 HAZHAYEHUA HA OCHO8e COKA AONOKA u eunozpaoa. Bvidop oannozo pacmumensnozo colpbsa céazan ¢
WIUPOKOUL CHIPbEBOTl 0A301l U 603MONCHOCMBIO NEpepadomku 6 cok. Ilpu npouszeoocmee cmewiannozo HaNUMKa npu-
MEHSIU CHOCOD 88€0CHUSL 20MOBBIX COKOB 8 MON000€ NUBO NOCIE CHAOUU 00OPAICUGANHUS, A MAKIICEe 88e0eHUE
COpOIHCEHHBIX COKOB 6 MO1000e nueo. Hccnedosanvl opzanonenmuyeckue u uU3UKo-XuMuuecKue noKazamenu 2o-
mM06020 NUBA NPOU3BEOEHHOZ0 NO 08YM CHOCOOam. B pe3ynomame no nepeomy cnocody noooopansvl onmumaibHble
coomnoutenus nueo: cox, 70:30, z0e umeemca nHaubonee 2apMOHUUHOE COUEeMAHUEe NO OP2AHOJIENMUYECKUM Xa-
PAKmMepucmuKam, Ho N0 OAHHOMY CROCO0Y HAONI00Aemcsa KoNIouOHas necmaounrvhocme. Ilpu npouszsoocmee nusa
CREYUATbHO20 RO 6MOPOMY CROCOOY, npumenanu pacy opoxcxceii Oettinger Pils ona copascusanus coxoewix 0cHog u
6600UIUL 6 MOSI000€ RUBO NOCTIEe cmaouu 000parrcueanus. B pezynbmame npu coomuouieHuu nUBo: COK 6 KOHYEH-
mpayuu 50:50 nadnwoanucey naugvicuiue opeanonenmuyeckue u QU3UKO-Xumuieckue noKaameau Kauecmed, a
MaKice 6bICOKAA CIAOUIbHOCIb HANUMKA.

KaioueBble cjioBa: NMUBO CHENUATbHOE, OMPMHUKCHI, VIO0BO-ATOIHbIE COKH, COpaKUBaHHeE,
MPOU3BOICTBO.
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Kozapul 6acekenecmiknen colpa KailHamy MHcaz0aiiiapvlH ecKepe OMbuIPbli, KICINOpbiHOap yHemi my-
MbIHYWBLIbIK, CAHUMAPIIbIK, MANARMAapPea, JHeo2apbl CAna MeH mazamoblK KYHObLIbIKKA CaliKec Kelemin Hcana
oHimOepoi a3ipneymen aiinanvicyvt Kepek. CoHOall-aK, KA3aKCMAaHObIKMAPOblY aNK020160i MYMbIHY KYpblibl-
MbIH Kyuimi cycblHOapza Kaiima 6azeimmay, 6yn yHeainst 271eMOiK 03blK maxcipuoe 6oasin maosinaost. Ocvizan
oainanvicmel 0acmypai emec OCIMOIK WUKI3amblH KOA0AHA OMbIPbIN, Cblpa He2i3indezi apanac cycelHoap
oHOipici 03exkmi 0azvim 60161n MmadwvlIadvl. ¥colHvlizan 3epmmeynepoiry MaKCanvl aima HeaHe Hey3im uiblpolHbl
Hezi3in0e apHailbl 6azpimmazel CblPaAHBl OHOIPYOIH OHMALNbL IOICIH MAHOAY DOUBIHUIA HCYMBICIAD HCYPRi3in0i.
byn ocimoix wiuxizameln manoay KeH wiuKizam 0a3acviMen JHcoHe WbIPLIHObL OHOey MYMKIHOIZiMen Oaiina-
Hblcmbl. Apanac cycvln OHOIpicinOe auiblmy Ke3eHiHeH KelliH Jcac culpaza O0ailblH WblPbIHOApObl eH2i3y 20ici,
COHOAUI-AK, HCAC CHIPAA AUILIMBLIZAN WIBIPLIHOAPObL en2i3y 20ici Koadanvlnodvl. Exi adicnen ondipinzen oaiivin
COIPANDBIY OP2AHOSIENMUKANBIK, JHCIHE PUIUKA-XUMUATBIK KOpcemKiwmepi 3epmmendi. Homuowcecinoe, oipinwi
20ic DolibIHWA CLIPAHBIH, OHMAIbl KambiHackl manoanost:wwipoin, 10: 30, onoa opzanonenmukanviK cunam-
mamanapvl OoibinWa eH yiaecimOi Komounayusa oap, oipak ocovl 20ic OOUBIHMA KOJITOUOMBIK MYPAKCHI30bIK,
oaiikanadvl. Exinwi 20ic 6outvinma aphaiivl coipa onodipicinde wvipvln nezizoepin awvimy ywin Oettinger Pils
AubtmKbl mypi KOJA0AHBLI0bL JHCIHE AUIbIMY CAMbBICLIHAH Kellin Jcac cvlpaza en2izindi. Homuocecinoe coipa:
wvipoitn 50:50 konyenmpauyusaceinoa canamviy ey Hco2apovl OPZAHONENMUKANBIK HCIHE QUIUKA-XUMUATBIK
Kopcemkiwimepi, COHOQI-aK CYCbIHHBIH, JHCO2APbl MYPAKMbLIbIZbL OAIIKAIObL.

Herisri ce3nep: apHaiibl cbipa, OMPMHKCTEP, :KeMic-3KM/IeK IIbIPbIHAAPbI, AbITY, OHAIpIC.

Introduction In order to maintain their brands’ position

Nowadays the brewing industry of Ka- on the market, manufacturers strive for master-
zakhstan is one of the dynamically developing ing new marketing and creative ways, including
markets of the raw materials industry of the re- by adding special types of beer, such as beer
public. It is modern and innovative. mixes, into their assortment [7,8].

Currently, there is an increase in the pro- Beer mix is a newly developing market seg-
duction of low-alcohol and non-alcoholic bever- ment in many countries [9]; they correspond to the
ages, which prompts manufacturers to increase tendency to reduce the alcohol content in modern
their production volumes. Amongst the most pop- beverages, and the refreshing and flavor properties
ular in Europe are low-alcohol beverages such as of beer are common knowledge. The emergence
Belgian "Lambic" and "Liefmans Kriek" and of a new innovative product causes a stir on Ka-
mixed beer-based beverages, such as English spe- zakhstan’s market while opening a new niche.
cial beer "Lager and Lime", German beer cocktail Due to the purpose represented above, the
"Radler", Dutch apple beer "Bavaria”, fruit study of the possibility of the application of fer-
lambic, kriek, gueuze, faro, rouge [1,2]. According mented fruit bases in the production of special
to the classification established, beer-based mixed beer is the purpose of the presented research.
beverages — beer mixes or special beers are bever- To achieve this goal following tasks have
ages consisting of beer and any soft drink, such as been defined. 1. To select possible ways of in-
soda or juice. Flavored beer is also classified as a troducing ready fruit juices into the young beer
beer mix [3,4,5]. during production. 2. Analyse the organoleptic

The production of such beverages is still a and physicochemical quality parameters accord-
very new segment of the beverage market and is ing to the developed production regimes of the
increasingly popular amongst consumers. The- ready beverages.
refore, the development of a special beer tech- These results will expand the range of
nology using various juices, which will contrib- products produced by breweries and increase the
ute to the expansion of the range of mixed bev- demand for craft brewing.

erages is an urgent task [6].
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Materials and Research Methods

To develop a special beer technology, the
following materials were used: light barley malt
as per the State Standard 29294-2014, granulat-
ed hops as per the State Standard 32912-2014
[19-20], the a-acid content of 3%, the moisture
content of 8%, apple and grape juice concentrat-
ed according to the manufacturer’s specifica-
tions. For producing grape juice, the red grape
variety Cabernet Sauvignon was used, for pro-
ducing apple juice — Aport. Apple and grape
juices were prepared by adding an appropriate
amount of water.

Production of special beer on the basis of
semi-finished fruit and berry products was carried
out in the educational and scientific center "Fer-
mentation Products Manufacturing Technology"
of the Almaty Technological University at the 50
L4 mini-brewery, which allows producing up to
50 liters of beer in each cylindrical conical tank.

Main quality indicators were determined
in accordance with the State Standard 31711-
2012 Beer, General specifications, as well as the
methods given in the literature [21,22].

Literature review

Currently, the brewing industry is leading
the way in the production of fermented beverag-
es. To remain competitive in the market, brew-
eries need to broaden their product range, de-
velop functional beverages based on natural,
plant-based raw materials and increase craft
brewing to find new consumers. In this context,
the breweries show a strong interest in beer mix
producing. Without new investments to revamp
the technological equipment, the production of
beer mixes will allow for:

- increasing the production volumes by at-
tracting new target groups of consumers;

- expanding the range of products;

- ensuring business growth.

Beer from different countries has its own
flavor and aroma bouquet often created by non-
traditional additives: ready-made soft drinks,
fruits, as well as herbs and spices, which also
make beer good for health [10,11].

At present, methods have been developed
for producing beer mixes using wort granules
and non-alcoholic flavored beverages. For ex-
ample, vanilla or cinnamon, nutmeg, and ginger
rich in essential oils, which give the beverage a
memorable aroma and light refreshing taste are
widely used in beer production [12].

Pine cone beers are widely known in Nor-
thern Europe and North America. The beer resem-
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bles a reddish brown porter with a thick head of
foam and an obvious pine aroma that does not
overpower the malt flavor. There is a so-called
"red beer", which is obtained by adding extracts
from various herbs and flowers [13].

One of the strong beers is made by adding
glucose-fructose syrup, cognac or fruits, berries,
and roots of garden and wild plants to malt wort
[14]. The use of dry crushed berries and/or shoots
of bird cherry, their infusions, juice, or syrup al-
lows for partial replacing of hops and imparting
specific flavor characteristics to beer [15,16].

In Asian countries, beer is produced by us-
ing aloe, tea, and mulberry extract, which delays
the rise of glucose in blood [17]. In addition to the
other mentioned beer additives, the use of fruit or
berry juices is common worldwide.

Non-traditional additives used in beer
production serve different purposes. Some per-
form technological functions, possessing bacte-
ricidal properties, facilitating wort clarification
(juniper, ginger, yarrow, nuts, etc.), others form
its organoleptic and physicochemical, some-
times pharmacological properties, soften the
effect of alcohol on the body, increase the nutri-
tional value of beer (products made by pro-
cessing of fruits, berries, honey, citrus peel,
herbs, roots, etc.) [18].

In the research presented, the technology
of special beer based on clarified apple and
grape juices has been developed. The choice of
these raw plant materials was due to their wide
availability and suitability for processing and
production of high-quality fruit and berry semi-
finished products. These fruits and juices ob-
tained from them contain a significant amount
of food acids, easily digestible carbohydrates,
amino acids, microelements, and other nutrients
necessary for the human body.

The availability of a sufficient number of
apples and grapes, appropriate processing ca-
pacities, as well as many years of experience in
the production of concentrated juices for long-
term storage indicates that the production of
beverages, including beer-based ones, using ap-
ple and grape juices in Kazakhstan is the most
promising and economically justified.

Results and their discussion

The monitoring of scientific and technical
information allowed for testing the following me-
thods of special beer production using apple and
grape juices as shown in Figure 1.

The first method allows for making a spe-
cial beer by mixing finished beer with ready-made



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2023, Nel.

juice. To determine the optimal beer to juice ratio
in terms of organoleptic properties of the finished
beverage, the samples of finished beverages were
prepared using lager (with original wort extract of
12% and the level of bitterness equal to 1.0) and
clarified apple and grape juices. The mixing was
carried out according to the following beer to juice
ratios: 70:30, 60:40, 50: 50, 40: 60, and 30:70.

When juices were added to the finished
beer, turbidity of the beverage was observed, the
intensity of which increased with an increase in
the amount of introduced juice. Moreover, with
the introduction of apple juice, the intensity of
turbidity was higher than with the use of grape
juice. The obtained samples were filtered on a
kieselguhr filter. The physicochemical and or-
ganoleptic characteristics of the finished beer
are presented in Tables 1 and 2.

The data in Table 1 indicate that with in-
creasing amounts of apple juice, the pH of fin-
ished beer is reduced from 4.4 to 4.0, and the
acidity increases from 2.2 to 2.8. The dry matter
content increases from 4.2 to 6.3. The volumet-
ric alcohol content drops from 3.5 to 1.5%.
There is also a slight decrease in the level of
head retention and foam formation.

A similar pattern was observed when
grape juice was used, with the exception of the
pH and acidity values, which were in a more
acidic zone. The stability of the obtained sam-
ples does not exceed 10 days.

As shown in table 2, a simple mixing of
the ready-made juice with the finished beer fol-
lowed by filtration on a kieselguhr filter allows
for obtaining a rather transparent product, dark
red or amber-colored depending on the juice.

With an increase in the amount of intro-
duced juice over 40%, the predominance of apple
and grape juice flavors was revealed in the flavor
and aroma of the beverages. Moreover, the flavor
of the samples prepared with the use of grape
juice showed an increased acidity of the beverag-
es. All samples had excessive hop bitterness,
which negatively affected the organoleptic char-
acteristics of the obtained special beer samples.
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Thus, the production of special beer using
the first method is possible but the challenges
related to both the colloidal stability and produc-
tion of finished beverages that have coherent and
balanced flavor and aroma have to be considered.

For the second method, the special beer
samples were prepared with the beer made using
traditional technology and an original wort con-
centration of 12%, using fermented apple and
grape juices. In this case, beer samples were pre-
pared by using Oettinger Pils yeast. Physicochem-
ical indicators of special filtered beer samples pre-
pared by this method are presented in Table 3.

The data indicate that the level of acidity
and the pH of the beer obtained using apple juice
and fermented by Oettinger Pils yeast race rang-
es from 2.4 to 2.8 and pH ranges from 4.40 to
4.70. Adding grape juice to beer changes acidity
from 6.10 to 6.8 and pH from 3.3 to 4.0. The
change in the mass fraction of the actual extract
and the volume fraction of ethanol fluctuates de-
pending on the ratio of the components used.

An almost threefold increase in the stabil-
ity of the finished product (in comparison with
special beer samples prepared using the method
1) can be explained by various substances, in-
cluding pectin, been degraded and destroyed in
the process of juice fermentation, which causes
turbidity when mixed with finished beer. How-
ever, parameters such as foam height and head
retention remained nearly the same. The organo-
leptic study of the obtained beverages showed
that almost all samples had insufficiently bal-
anced flavor and aroma: in one case, a predomi-
nance of malt flavor was noted, and in the other
— fermented grape or apple flavor. Samples
made of 50% beer + 50% fermented juice de-
clared as the most balanced of all studied and
had no pronounced aroma of a corresponding
fruit juice.

Thus, the second proposed method of ma-
king special beer allows for producing beverag-
es with sufficiently high stability, and the ratio
of 50% beer + 50% fermented juice resulted in
the most balanced indicators in terms of organo-
leptic characteristics were obtained.
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Table 1 - Physicochemical indicators of special beer obtained by method 1

Wort/ o Mass fract.ion Alcohol | Foam height, | Stability
. .| pH |Acidity| of the active | content, | mm /foam |expected,
Juice ratio . .

extract % retention, min | days
with apple juice

70/30 | 4.40 | 2.20 4.20 35 20/2 10

60/40 | 4,30 | 2.40 4.70 3.0 20/2 7

50/50 | 4.20 | 2.50 5.20 25 15/15 8

40/60 [4.10| 2.60 5.80 2.0 15/15 7

30/70 | 4.00 | 2.80 6.30 15 15/15 7

with grape juice

70/30 | 3.70 | 6.10 4.2 3.5 20/2 8

60/40 | 3.60 | 6.20 4.7 2.9 20/2 10

50/50 | 3.40 | 6.40 5.2 2.5 15/15 8

40/60 | 3.20 | 6.50 5.8 2.0 15/15 7

30/70 | 3.00 | 6,70 6,3 15 15/15 7

Table 2 - Organoleptic characteristics of special beer obtained by mixing finished beer with grape or apple juice

Wort / Organoleptic properties
juice ratio | colour | smell taste
with apple juice
70/30 amber | malty, subtle apple, with hop flavor too bitter, malty, subtle apple flavor
60/40 amber malty, subtle apple too bitter, subtle apple flavor
50/50 amber apple, malty too bitter, malty, subtle apple flavor
40/60 amber pronounced apple too bitter, pronounced apple, subtle apple flavor
30/70 amber pronounced apple too bitter, strongly pronounced apple
with grape juice
70/30 | bright red grape, malt flavor too bitter, sour, grape with malt flavor
60/40 | bright red grape, malt flavor too tart, sour, grape
50/50 dark red pronounced grape too tart, very sour, pronounced grape
40/60 dark red pronounced grape too tart, very sour, pronounced grape
30/70 dark red pronounced grape too tart, very sour, pronounced grape

Table 3 - Physicochemical indicators of special beer samples obtained by method 2

Indicator
Yeast species _ I§eer to Mass fraction Alcohol Foam height, | Stability
and race juiceratio | pH | Acidity | of the active mm /foam | expected,
content,% . .
extract retention, min days
with apple juice
70/30 4.70 2.40 4.6 4.40 35/25 30
60/40 4.65 2.50 4.7 4.45 33/25 28
Oettinger Pils 50/50 4.60 2.60 4.9 4,50 30/25 30
40/60 4,52 2.70 5.0 4.60 30/2.0 28
30/70 4.40 2.80 5.1 4.65 28/2.0 28
with grape juice
70/30 4,00 6.10 4.6 4,00 37/25 30
60/40 3.80 6.20 4.7 4.10 35/25 28
Oettinger Pils 50/50 3.70 6.30 4.8 4.20 35/25 30
40/60 3.40 6.40 4.9 4.40 33/2.0 28
30/70 3.30 6.80 5.0 4.50 30/2.0 28
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Possible methods of beer making from non-traditional raw materials

Method 1

Mixing fresh juice with finished beer

The method provides for direct mixing
of freshly made juice with finished
beer.

\

4 )

4 ™

.

Method 2

Mixing fermented juice with finished
beer

The method provides for preliminary
fermentation of juices. The fermented juices
are then mixed with the young beer.

J/

Figure 1 - Possible methods of making special beer

Conclusion

According to the research, two methods of
special beer production using fruit and berry juices
were selected. Both methods have their own spe-
cial characteristics. Brewing the beer using the
first method by introducing ready-made apple and
grape juice into young beer after the post-fer-
mentation stage results in a shorter technological
process. The beer to juice ratio of 70:30 produces
a beverage with a characteristic malt flavor and
aroma and a trace of grape and apple juice. How-
ever, during storage, a colloidal instability of the
beer produced using this method is revealed that is
associated with the content of pectin substances in
fruit and berry juices.

The second method when readily fermented
bases of apple and grape juice are introduced into
young beer at the stage of post-fermentation ma-
kes it possible to achieve high stability of the fin-
ished beverage. The 50/50 beer to juice ratio al-
lows for obtaining the most balanced beverage in
terms of organoleptic characteristics.

These results will allow revamping the tech-
nological equipment in breweries of different pro-
duction volumes by attracting new target groups of
consumers without using additional resources, thus
increasing the range of products, producing special
beverages and ensuring business growth.
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